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ABSTRACT

The focus of this research is on the operationalization of the concept of
international entrepreneurial orientation (IEO) as the most common
construction used for evaluating the determinants of entrepreneurial
behavior of the organizations that intend or are already included in in-
ternational business. Starting from the theoretical basis of the concept
and the current empirically verified measurement scales, a modified
measurement instrument has been developed, which is adjusted to the
specific context of the research: a small and open post-transition country
of upper middle income — Bosnia and Herzegovina (BiH). The aim is to
determine whether and to what extent the modified instrument IEQ is
reliable and valid for small and medium-sized enterprises (SMEs) from
post-transition countries which strive to realize entrepreneurial interna-
tionalization in the conditions of institutional discontinuity. In order to
determine constructive reliability of the innovated scale of IEO, Cronbach'’s
alfa coefficient, with its accompanying indicators was used, while the
technique of Principal Components Analysis (PCA) with Promax
rotation was applied to check the validity. Empirical research was realized
on a sample of 81 export-oriented Bosnia and Herzegovina SMEs. The
research results show that modified IEO scale has good internal consistency,
as well as subscales, that is, its dimensions: international innovativeness
(S items), international proactiveness (3 items) and international risk-
taking (3 items). The rotated solution of PCA for IEO scale uncovered
the existence of a simple structure as all three components (international
innovativeness, international proactiveness and international risk-taking)
have a lot of large factor loadings and all items provide big loadings only
per one component. In accordance with the results, the modified IEO
scale has a potential to contribute to the research of international entre-
preneurship in developing countries, creating the basis for more intensive
empirical research, with facilitating collecting, measuring, analyzing
and interpreting data for pragmatic purposes.
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1. Introduction

Entrepreneurial orientation (EO) is a characteristic
of the organizations that conduct product-market in-
novations, undertake a certain level of risk and they are
the first to reach proactive innovations so as to beat the
competition (Miller, 1983, p. 771.). According to
Petkovi¢ and Sorak (2019), EO has become one of the
most established constructs in entrepreneurship and
broader research of management, which is confirmed
by numerous literature reviews in the area of entrepre-
neurial orientation in the last few decades (Covin &
Lumpkin, 2011; Covin & Wales, 2012; Covin & Miller,
2014; Anderson et al,, 2015). In relevant literature, the
EO concept has been discussed for more than four
decades, that is, since the research of Khandwalla (1977)
and Miller (1983, stated in Basso et al,, 2009). Besides
the aforementioned authors, the research of Miller and
Friesen (1982), Covin and Slevin (1989; 1991) and
Lumpkin and Dess (1996) has also contributed to the

EO concept development.

The significance of EO concept arises from the
assumption that it determines a continuous variable
(or a set of variables) based on which all the business
entities can be positioned in the range from conservative
to entrepreneurial behaviour (Hunt, 2021, p. 245).
The focus is on the organizations’ entrepreneurial ac-
tivities regardless of their scope of business (a local,
regional, national, international or global market),
degree of development of institutional environment,
size, age, ownership structure, etc., which is the reason
why this concept, besides academic attention, has
broad pragmatic usefulness (Jones etal, 2011).

In relevant literature, there is a debate about whe-
ther EO concepts and international entrepreneurial
orientations (IEQ) should be observed as different
constructions, or if the orientation towards foreign
market is just one of the contexts in which EO manifests.
According to Covin and Miller (2014, pp. 3-4), a sig-
nificant portion of the IEO research uses the so-called
M/C&S scale (Miller, 1983; Covin & Slevin, 1989)
for operationalization, that is, the scale for the assessment
of entrepreneurial orientation applied in the international
context (e.g. Mostafa et al, 2005; Zhang et al,, 2012,
stated in Covin & Miller, 2014).

However, as Covin and Miller (2014) state, there

is also other research in which, during IEO opera-
tionalization, the following terms are explicitly stated:
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“export markets”, “on a foreign market”, “international
operations” or other specific international terminology.
Itindicates that IEO is measured as a special international
construction with the use of dimensions which are in-
cluded in a broader concept of entrepreneurial orien-
tation. In such research, IEO represents a subcategory
of the EO concept with the emphasis on international
context (Covin & Miller, 2014). It is in accordance
with the definition of international entrepreneurship
by McDougall and Oviatt (2000) according to which
international entrepreneurship represents “a combination
of innovative, proactive and risk-taking behaviour
outside national borders and aims at creating value in
organizations” (p. 903).

However, as Wales et al. (2019) state, IEO is not
only entrepreneurial orientation in international context,
because enterprises are likely to achieve international
expansion if they possess more distinct IEO and capa-
bilities relevant for international business. Such enter-
prises possess distinct characteristics which reflect in
more pronounced initial commitment to internation-
alization, and they express internationally-oriented
risk-taking, proactiveness and innovativeness (Gupta
etal, 2021).

Current research has shown that the implementation
of the EO concept does not have the same benefits in
all business contexts, i.e., that there is a contextually-
specific character of efficient entrepreneurial practice
(Rwehumbiza & Marinov, 2020). The research in the
area of international entrepreneurship considers the
IEO concept by applying different approaches to meas-
urement and different measurement scales depending
on the temporal, industrial, organizational and insti-
tutional context (Mostafiz et al., 2023). From the
aspect of institutional context, the research of post-
communist transitional economies is appropriate for
the purpose of revising theoretical settings of international
entrepreneurship established in developed countries.
It, among other things, relates to the existence of insti-
tutional discontinuity in the countries of Southeast
Europe and Eastern Europe where the pace of the de-
struction of the institutions of centrally-planned
economies was faster than the creation of new institutions
adjusted to doing business through a market (Roth &
Banalieva, 2016).

In this research, the measurement instrument of
IEO concept is adjusted to the specificities of ex-
port-oriented small and medium-sized enterprises



(SMEs) from Bosnia and Herzegovina (BiH), which
do business in the conditions of underdeveloped en-
vironment (Mitrasevié et al,, 2023). This is especially
interesting because the research on IEO of SMEs
from developing countries and post-transition
economies are still relatively rare, and most of them
relate to Brazil, Russia, India or China (Inkizhinov et
al, 2021). Considering that it was determined that
IEO encourages internationalization and realizes pos-
itive influence on international performances of SMEs
in developed countries (Ahmed & Brennan, 2019),
itis equally significant to test SMEs of underdeveloped
institutional environments which do business on an
international market. In order to realize that and
create the basis for empirical research in developing
countries, it is necessary to possess a reliable and
valid IEO scale. In accordance with the aforementioned,
the aim of research is the analysis of reliability and
validity of the modified instrument IEO in the context
of SMEs of post-transition countries which strive to
achieve entrepreneurial internationalization in the
conditions of institutional discontinuity. The research
was designed to fill the identified, research gap relating
to alow level of the presence of testing of psychometric
features of IEO scale applicable to SMEs sector in
developing countries, specific for resource scarcity
and poor institutional support. The need for enriching
the research of international entrepreneurship by in-
cluding institutional theory in the reliability and
validity of IEO measurement instrument analysis
was determined, with the focus on atypical context
of doing business of export-oriented SMEs of Bosnia
and Herzegovina.

The conducted research realizes theoretical con-
tribution through conceptual understanding of the
application of IEO scale in a small and open post-
transition economy such as BiH and encourages
future research of the influence of IEO on other key
variables such as export performance of SMEs. The
revised IEO scale helps policy creators to identify
SMEs with the pronounced international entrepre-
neurial orientation towards which they will direct
appropriate financial and non-financial support ac-
tivities. The scale provides the assessment of entre-
preneurial intentions of young entrepreneurs in post-
transition economies, barrier identification and subsidy
priorities so as to encourage faster international ex-
pansion and generate a higher employment rate. The
revised IEO scale helps the managers of export-

oriented SMEs of developing countries to assess the
readiness of an enterprise for internationalization,
identify strengths and weaknesses, determine the
needs for the additional education with the aim of
developing capabilities necessary for doing business
in uncertain global environment. In addition, it facil-
itates the assessment of internationalization risk, en-
couragement of innovation and proactive action
against competition on an international market for
managers.

In the following parts of the paper, there is the
literature review regarding the conceptualization of
IEO construction, its dimensions and measurement
instrument, and research hypotheses are developed.
After that, research methodology, research results
and the discussion of results follow. The paper ends
with the conclusions and implications on the theory,
policies and managerial decisions, as well as with the
description of research limitations and suggestions
for further research.

2. Literature review and hypotheses development

2.1. The concept of international
entrepreneurial orientation

International entrepreneurial orientation (IEO)
is a global enterprise orientation which reflects its
tendency to be engaged in innovative and risky
activities in order to realize strategic goals. It represents
the tendency to develop novel and original ideas,
products or processes, as well as to undertake activities
abroad (Knight, 2001, p. 14.). According to Freeman
and Cavusgil (2007, p. 3.), IEO relates to globally-
oriented elements of behavior and encompasses the
tendency of top management for risk-taking, innova-
tiveness and proactiveness. Unlike their definition,
which is based on Miller’s (1983) original EO con-
ceptualization composed of three dimensions, Sundqyvist
etal. (2012) define IEO using five dimensions, based
on the EO definition proposed by Lumpkin and Dess
(1996). According to them, IEO represents a set of
behaviors linked to potential value creation which is
manifested in proactive and innovative methods, risk-
taking activities, autonomous actions and striving to
beat the competition, which is directed at discovering,
evaluating and exploiting opportunities outside national
borders (Sundqvist et al., 2012, p. 205).
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In addition to the abovementioned, in relevant
literature, there is also research in which the number
of dimensions of entrepreneurial orientation varies
from six (6) to eleven (11) (Smart & Conant, 2011;
Wiklund & Shepherd, 200S; Pérez-Luiio etal,, 2011).
However, as Covin and Miller (2014) point out, in
empirical research, for the IEO operationalization,
the measurement scales which involve three dimensions
— innovativeness, risk-taking and proactiveness are
mainly used. In accordance with the aforementioned,
in this research, for the purposes of IEO scale con-
struction, the three previously mentioned dimensions,
i.e, international innovativeness, international proac-
tiveness and international risk-taking adjusted to re-
search context will be used.

2.2. The dimensions of international
entrepreneurial orientations

International innovativeness reflects the manner
in which enterprises strive to identify profitable
business opportunities beyond the boundaries of
national economy. It manifests as an enterprise’s ten-
dency to engage itself in realizing novel and creative
ideas, products and processes in order to satisfy
foreign market requirements (Knight & Kim, 2009).

International proactiveness represents readiness
and capability to anticipate future problems, needs
or changes with the aim of easier overcoming of un-
expected difficulties on an international market. It
simultaneously relates to satisfying the demand and
competition for demand on an international market
(Garcia-Villaverde et al, 2012, p. 265).

International risk-taking is the degree at which an
enterprise is ready to employ considerable resources and
undertake responsibilities on an international market,
by exploring and identifying risky opportunities that
have above-average profitability, but also real chances of
failure (Dimitratos etal, 2010). Risk tolerance is necessary
to achieve international expansion, and it represents an
optimistic approach to viewing current situation as a
profitable business opportunity and not a threat.

2.3. Previous research of reliability and
validity of the measurement instrument

Covin etal. (2020) emphasize that entrepreneurial
orientation, besides the organizational level, should
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be considered at the individual level as well, with the
focus on non-managerial positions. Such approach
required the reformulation of the M/C&S scale
items, ie. its adjustment to the individual level of
analysis, and resulted in creating an instrument for
measuring individual EO (innovativeness — 3 items,
proactiveness — 3 items and team risk-taking — 3
items). The results of the scale reliability analysis
showed that the values of Cronbach’s alpha coefficient
are acceptable (>0.69), and by principal components
analysis with Varimax rotation, the suitability of com-
bining items in one scale was determined since factor
loadings are strong (>0.539). The aforementioned
demonstrated that there is adequate adjustment of
the suggested model to the data, and that EO scale
can be used for research on the individual and team
level.

In their research, Kabir et al. (2023) assessed
the reliability and validity of EO scale in specific
contextual conditions, i.e. on a sample of 45 informal
enterprises from Nigeria. As a measurement instrument,
M/C&S scale with nine items for measuring innov-
ativeness, proactiveness and risk-taking was used,
which was supplemented with one item for innova-
tiveness dimension (structural modification). Cron-
bach’s alpha coefficient and principal components
analysis with Varimax rotation indicated that “structural
modification” item proved insignificant and that it
lacked consistency with other items at the level of an
enterprise. In accordance with the results, this item
was deleted as the authors reached a conclusion it is
aredundant item.

Ahmed and Brennan (2019) tested the relia-
bility of IEO scale while researching the influence
of international entrepreneurial orientation of
founders on the degree and scope of early inter-
nationalized enterprises from Bangladesh. As a
basis for constructing a measurement instrument,
M/ C&S scale with three items per innovativeness,
proactiveness and risk-taking dimension was used.
The scale was tested on a sample of 159 early in-
ternationalized enterprises that produce clothes,
and results showed high level of reliability and
validity. According to reliability statistics, Cronbach’s
alpha coefficient for international risk-taking di-
mension amounts to 0.743, international proac-
tiveness dimension 0.846 and international inno-
vativeness dimension 0.658, based on which it



was concluded that all the items can compose a
measurement scale.

Mostafiz et al. (2025) conducted longitudinal
research of differences between configurational com-
binations of international entrepreneurial orientation
and dynamic international capabilities in the period
before and after Covid-19 pandemic, on a sample of
early internationalized enterprises from Malesia. For
IEO operationalization, they used the scale developed
by Hernédndez-Perlines et al. (2016), which consists
of three dimensions (innovativeness, risk-taking and
proactiveness) with 14 items. The item that relates
to innovativeness is, for example, “our enterprise be-
lieves that the opportunities offered by international
markets are greater than those on the domestic one”;
the item that relates to proactiveness is, for example,
“we regularly follow the trends of export markets so
that we can deal with new challenges”, and for risk-
taking, e.g. “we are always tolerant to potential risk
when facing the decisions on export or international
operations”. Reliability and validity analysis demon-
strated adequate internal consistency of IEO scale,
as all the values of Cronbach’s alpha and composite
reliability are higher than 0.70.

Zafar et al. (2022) researched the influence of
social entrepreneurial orientation on societal and fi-
nancial performances of social enterprises from
Pakistan on a sample of 810 employees during the
Covid-19 pandemic. The scale for measuring social
entrepreneurial orientation was constructed on the
basis of conceptualization offered by Kraus et al.
(2017), and which consists of four dimensions: social
innovativeness, social risk-taking, social proactiveness
and socialization. According to the reliability statistics,
Cronbach’s alpha coeflicient for social innovativeness
dimension amounts to 0.871, social risk-taking di-
mension 0.869, social proactiveness dimension 0.882
and socialization dimension 0.821, which points to
adequate internal construct reliability. Also, discrim-
inatory validity for all measures was confirmed.

Todorovic etal. (2011) created a new scale “EN-
TRE-U” with the aim of measuring EO of university
departments, which includes four dimensions: research
mobilization (6 items), unconventionality (9 items),
cooperation with industry (S items) and perception
of university policies (4 items). Cronbach’s alpha co-
efficient for research mobilization dimension amounts
to 0.859, unconventionality dimension 0.835, coop-

eration with industry dimension 0.859 and the per-
ception of university policies dimension 0.808 (after
deleting one item), which indicates that items can
measure the aforementioned dimensions. By analyzing
principal components with Promax rotation, a four-
factor solution was confirmed.

Based on the literature review, it can be observed
that EO/IEQ is researched at the level of an organi-
zation, team or individual in different organizational
contexts (informal enterprises, early internationalized
enterprises, social enterprises, universities). As a
measurement instrument, researchers use a scale the
validity of which has been confirmed in a lot of
research (for example, M/C&S scale), keeping the
same number of dimensions and items, or modifying
them to alesser extent in accordance with the research
context. On the other hand, for the purpose of meas-
uring entrepreneurial orientation, certain research
uses scales that are empirically less common or they
create their own scales for EO manifestations in
specific contexts (e.g. ENTRE-U).

2.4. Hypotheses development

International entrepreneurial orientation repre-
sents a phenomenon of a cognitive nature (qualitative
attribute), whose value cannot be determined by
using conventional measurement techniques. For
this reason, in relevant research, a Likert scale is
used, which contains a set of interconnected statements
that respondents assess depending on the degree of
alignment (from significant misalignment to significant
alignment) on ametric scale. In that way, a composite
indicator (a latent variable) (McDonald, 2013)
which enables research phenomenon operational-
ization is formed. In order to enable the replication
of consistent results over time and simultaneously
ensure the reliability of those results, the assessment
of reliability and validity of the measurement scale
is conducted (Olmsted, 2024). According to Pallant
(2009, p. 97) scale reliability varies depending on
the sample which is used, so its reliability has to be
checked on a concrete sample. Given that the subject
of this research are export-oriented SMEs from BiH
which do business in the conditions of institutional
discontinuity and that a modified measurement scale
was used in the assessment of their IEO, research
hypotheses are:

HI: The IEO scale items used in this empirical
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study of SMEs from BiH exhibit significant internal
consistency.

H2: The IEO measurement scale used in this
empirical study of SMEs from BiH is consistent with
other scales measuring IEO.

3. Research methodology and research instru-
ment

3.1. Research context

Bosnia and Herzegovina (BiH) represents a small
and open developing country, which comprises the
population of 3.28 million inhabitants according to
the estimates from 2021 (OECD, 2022, p. 445). It is
ranked among upper-middle-income countries, with
a gross domestic product (GDP) of approximately
24.9 billion euros in 2023 (OECD, 2024, p. 28). Ac-
cording to the estimates of European Commission
(European Commission, 2021) 67.242 enterprises
do business in BiH, out of which 233 (0.4%) are
large enterprises and 67.009 (99.6%) are SMEs, with
the contribution to the added value of 37.3% and
62.7%, and employment of 30.9% and 69.1% respec-
tively. In 2019, import share in GDP was 40.0% (Eu-
ropean Commission, 2024 ), while enterprise prevalence
by their size in export was of the following structure:
11.03% micro enterprises, 21.32% small enterprises,
28.89% medium enterprises and 38.76% large enter-
prises (OECD, 2022, p. 331). Although the share,
the contribution to the added value and employment
of SMEs in BiH was significant, their potential was
not sufficiently used due to the limited inclusion in
international business, which is also indicated by the
fact that the foreign trade deficit in 2022 amounted
to 4.3% of GDP (European Commission, 2024).

3.2. Data collection and research sample

In order to determine to which extent, the
modified IEO instrument is reliable and valid for
SMEs from post-transition countries that strive to
achieve entrepreneurial internationalization in the
conditions of institutional discontinuity, empirical
research was conducted. For the research needs, a
questionnaire in digital form was created by using
online tool, Google Docs.

By analyzing available electronic databases about
enterprises from BiH, it was determined that the en-
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terprises that were registered in the Directory of ex-
porters of the Foreign trade chamber of BiH repre-
sented a representative target population. Since the
Directory of exporters is conceptualized so that it
offers insight into the data of export enterprises ac-
cording to the Classification of enterprises (Section,
Head, Tariff) and according to Name, Activity, and
Type of Exported Goods, but not a single compre-
hensive overview of all export enterprises, multiple
entries were eliminated. In that way, their own base
was formed, which contains 1.154 export enterprises
in the area of BiH. The questionnaire, together with
the cover letter, was sent to the emails of all 1.154
enterprises in the base.

After conducting three rounds of survey, 88 ques-
tionnaires were collected (the rate of response to the
questionnaire is 8.25%). After the validation of the
collected data, 7 enterprises, which according to The
Law on Development of Small and Medium-sized
Enterprises (The Official Gazette of the Republic of
Srpska, 2013, 50/13) and The Law on Amendments
to the Law on Development of Small and Medium-
sized Enterprises (The Official Gazette of the Republic
of Srpska, 2019, 84/19) do not fall into the category
of SMEs, were excluded from further analysis. The
final sample size relevant for further analysis is 81 ex-
port-oriented SMEs. The data obtained through ques-
tionnaires were transported into the tables of software
for spreadsheet calculation, Microsoft Office Excel
2017, so that they can be processed further in Statistical
Package for Social Studies, IBM SPSS Statistics 24.0.

3.3. Research instrument

The specificity of the research context required
respecting international engagement of SMEs of de-
veloping countries. As a basic conceptual framework
for the constitution of the IEQ measurement instrument,
the research on entrepreneurial orientation at the level
of the enterprise by Covin and Slevin was used (Covin
& Slevin, 1989). The scale is supplemented by entre-
preneurial orientation research that takes into account
the international aspect of business (Dimitratos et al,,
2012) with a focus on SMEs (Knight, 2001), while
the research of Zahra and Covin (Zahra & Covin,
1995) is used as a basis for a strategic approach to in-
ternationalization. The reliability and validity of the
mentioned scales has been confirmed in the context
of the business of enterprises of different sizes from



the USA and the UK thus facilitating the creation of
the adapted measurement instrument.

The statements of the mentioned scales are adapted
to the research of export-oriented SMEs from BiH by
being translated into the local language, limited to a
period of three years (suitable for the dynamic business
environment and the shorter product life cycle of
SMEs) and formulated to direct at doing business in
the foreign market. The original statements relating to
the general business of the enterprise or to international
business in general have been adapted to focus on the
export activities of SMEs by adding terms such as "on
a foreign market" and "export decisions".

Also, the measurement of international risk-taking
was adapted by shifting the focus from the general
tendency towards high-risk projects to "higher-than-
average returns’, which is a more pragmatic indicator

for resource-limited exporting SMEs from BiH. In ad-
dition to the abovementioned, the concept of interna-
tional proactivity is expanded with additional claims
relating to initiating the reaction of competitors and
aggressive approach to competitors. In this way, a
measurement instrument that corresponds to doing
business in conditions of limited resources and uncertain
export activities of SMEs from BiH was obtained.

The scale comprised three dimensions: international
innovativeness, international proactiveness and inter-
national risk-taking. The innovated measurement in-
strument consists of 11 items to be assessed by re-
spondents on a five-point Likert scale, where 1 signifies
strong disagreement and $ signifies strong agreement
with each item (Table 1). Items are formulated in
such a way so that a higher value signifies a higher
degree of international innovativeness, international
proactiveness and international risk-taking.

Table 1
Coding the items of international entrepreneurial orientation dimension
Code Item Potential
response
II1 | For the past three years, our enterprise usually places novel (innovative) products/services | 12345
(and not the existing products/services) on a foreign market. (adapted from Zahra & Covin,
1995)
II2 | For the past three years, our enterprise has introduced more novel product lines/services. | 123435
(adapted from Covin & Slevin, 1989)
II3 | For the past three years, our enterprise has performed significant changes on its | 12345
products/services. (adapted from Zahra & Covin, 1995)
II4 | In our enterprise, there is great commitment to the activities of research and novel | 12345
products/services development. (adapted from Knight, 2001)
IIS | For the past three years, our enterprise has introduced more novel production methodsand | 123435
technologies. (adapted from Dimitratos et al., 2012)
IP1 | Our enterprise is usually the first one to initiate the activities to which the competitors have | 12345
to react. (adapted from Covin & Slevin, 1989)
IP2 | Our enterprise is usually among the first to introduce novel products/services, aswellasnovel | 12345
production processes and business practices. (adapted from Dimitratos et al., 2012)
IP3 | Our enterprise usually has aggressive approach to the competition, that is, it strives to | 12345
“destroy” the competition. (adapted from Covin & Slevin, 1989)
IRT1 | On aforeign market, our enterprise strives to realize projects in which the expected returnis | 12345
higher than average. (adapted from Dimitratos et al., 2012)
IRT2 | Our enterprise takes bold actions on a foreign market. (adapted from Covin & Slevin, 1989) | 12345
IRT3 | In the conditions of uncertainty, our enterprise has an aggressive approach while making | 12345
decisions about export so as to make the most of potential business opportunities. (adapted
from Knight, 2001)

Note. II - international innovativeness, IP — international proactiveness, IRT - International risk-taking.
Source: prepared by author.
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The total of scores that each respondent assigned
to the items that make up the scale does not have sat-
isfying informational nature as it prevents determining
whether the obtained result is low, medium or high in
relation to the results of other respondents. Accordingly,
a latent variable as an average value of manifested in-
dicators (the number that a respondent chose on a
scale from one (1) to five (5) for all 11 statements
which are an integral part of the scale) was formed,
which facilitates the orientation of a respondent’s
position in a sample (Pallant, 2009, pp. 86-88; McDonald,
2013). Based on theoretical concept, IEO consists of
three dimensions: international innovativeness, inter-
national proactiveness and international risk-taking,
that is, three subscales that can be analyzed separately.
For that reason, for the needs of further consideration
of this phenomenon, three additional latent variables
that represent the values of the aforementioned three
IEO dimensions were formed. The obtained average
values for the scale as a whole, as well as for the
subscales, are treated as quantitative variables in the
following steps of the research (McDonald, 2013).

3.4. The methodology of the analysis of
psychometric features of the research instrument

In order for the scale to be considered a quality
measurement instrument, it is necessary to conduct
the assessment of its reliability and validity. The reli-
ability of a measurement scale represents the degree
of its resistance to accidental mistakes (e.g. due to
unclear questions or inappropriate choice of the re-
spondent), and it is considered from the aspect of
test-retest reliability and internal consistency (Field,
2018, p. 1044). In this research, the focus was on de-
termining internal consistency of the revised IEO
scale in the context of SMEs from BiH. Internal con-
sistency relates to the degree of relatability of the
items that the scale consists of, ie. the probability
that based on the ranking of one item, with certain
degree of accuracy, the assessments of other items
that make up the scale are evaluated (Ibidem, 2018,
p- 1044). For determining the internal consistency
of the revised IEO scale, Cronbach’s alpha coefficient
with accompanying indicators was used: Cronbach’s
Alpha if Item Deleted, Inter-Item Correlations and
Corrected Item-Total Correlation.

Besides reliability, for determining the adequacy
of the use of a certain measurement scale it is also
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necessary to examine its validity. Given that during
empirical research, measurement scales were used
that were taken from relevant literature (adjusted
to research context) with previously determined
number of items, proportional prevalence of items,
as well as their contents, it was assumed that they
possess content validity. Thus, only the construct
validity (specifically, factor validity) of the scale
was tested by examining its correlation with other
measures of IEO (Covin & Slevin, 1989, p. 79).
Furthermore, it was necessary to determine whether
the subscales that make up the construction of IEO
variables contain the items that are interconnected,
but simultaneously relatively independent in relation
to other subscales that are a part of the same con-
struction.

In order to determine whether the structure of
the scale for measuring IEO construction used in
the empirical research on a sample of SMEs from
BiH is aligned with other scales measuring the same
construction, the examining of its validity was
initiated. To assess validity, factor analysis was em-
ployed as the primary multivariate method to extract
a smaller number of factors (linear combinations of
original variables) that explain a greater portion of
the variance in the correlation structure (Pallant,
2009, p. 181).

Principal components analysis (PCA) was chosen
asitis used most often, and it is considered appropriate
for research in social sciences. Before conducting
the analysis, it was examined whether the data
collected in the research satisfy the assumptions for
the use of this technique: the size of the sample and
inter-item correlation which the scale consists of
(Bartlett's Test of Sphericity and Kaiser-Meyer-Olkin
Measure of Sampling Adequacy - KMO test). For
the needs of component extraction, Principal compo-
nents technique was used, as a default technique in
the principal components analysis. Considering that
the interpretability of established (manifested) com-
ponents is important for principal components
analysis, components rotation using oblique rotation
method — Promax was conducted, which allows the
existence of certain inter-item correlation. This method
is convenient because in economic phenomena, such
as IEO, behavior can be rarely explained by con-
structions that are completely independent (mutually
unrelated) (Costello & Osborne, 2005).



4. Research results

4.1. The results of the reliability analysis of the measurement
scale of international entrepreneurial orientation

Table 2 provides a summary profile of the 81
SMEs included in the sample, covering firm size, in-
dustry sector, legal form of organization, ownership
structure, and firm age. The sample is relatively evenly
distributed across micro, small, and medium enterprises,
with manufacturing-oriented sectors representing
the majority of respondents. Most firms are organized

as limited liability companies and are privately owned.

By reviewing Cronbach’s alpha coefficient values
shown in Table 3, it was determined that the items
based on which operationalized variables are com-
patible, that is, that respondents assign to them the
same or similar sense. Cronbach’s alpha coefficient
for all dimensions and the whole construction is in
the range from 0.753 to 0.906, which is above rec-
ommended acceptable value of 0.7 (Sekaran & Bougie,
2016, p. 311), so it is concluded that the items can
make up the measurement scale.

Table 2
Sample profile of SMEs
Characteristic Category Frequency Percentage

Firm size
Micro enterprises 28 34.6
Small enterprises 27 33.3
Medium enterprises 26 32.1
Total 81 100.0

Industry / Sector
Manufacturing industry 18 222
Food industry 16 19.8
Wood industry 14 17.3
Agriculture, hunting and forestry 12 14.8
Textile industry 7 8.6
Other 7 8.6
Wholesale and retail trade 4 4.9
Mining and quarrying 1 12
Construction 1 1.2
Information and communication technology 1 12
Total 81 100.0

Legal form of organization
Limited liability company 72 88.9
Cooperative 4 4.9
Joint-stock company 3 3.7
Sole proprietorship 2 2.5
Total 81 100.0

Ownership structure
Private ownership 80 98.8
Other business entity 1 12
Total 81 100.0

Firm age
Mean (years) Standard deviation Median (years) Mode Range (years)
14.25 10.754 13 4 1-49

Source: Research results (N=81).
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Table 3
Reliability indicators of the measurement scale of IEO

Cronbach's Alpha Mean of Inter- Mean of
Dimension / Nof | Mean Std. Based on Item Corrected Item-
construction Items Deviation | Standardized Items Correlations Total Correlation
IRT 3 3.74 2.396 0.860 0.672 0.737
IP 3 341 2.399 0.753 0.504 0.577
II S 3.95 4.165 0.872 0.576 0.698
IEO 11 3.74 7.771 0.906 0.468 0.649

Note. IRT - international risk-taking, IP — international proactiveness, II — international innovativeness. Item-level
descriptive statistics are available from the corresponding author upon request. Source: Research results (N=81).

The dimensions that make up IEO construction
also have acceptable reliability: Cronbach’s alpha co-
efficient for international risk-taking dimension amounts
to 0.860, international proactiveness dimension 0.753
and international innovativeness dimension 0.872. The
stated coeflicients are above the recommended value
of 0.7 (Sekaran & Bougie, 2016, p.311) (Table 3).

By detailed analysis of other indicators of internal
consistency of items both within certain dimensions,
and for the whole construction (Table 3), it was deter-
mined that Mean of Inter-Item Correlations for all di-
mensions and for the whole construction is positive,
which indicates that all items measure the same char-
acteristic and that there are not “reversely” formulated
items. The same thing is also shown by the Mean of

Table 4

Corrected Item-Total Correlation which is above 0.3
for all individual dimensions and the whole construction
(Pallant, 2009, p. 100).

In addition, Cronbach’s alpha coeflicient value is
checked if a certain value is deleted, and it was stated
that in international proactiveness dimension and in-
ternational innovativeness dimension, as well as in IEO
construction, the aforementioned coefficient would
decrease, that is, we would have a less reliable scale
(Table 4). In international risk-taking dimension, by
deleting one item (IRT'1), Cronbach’ alpha coefficient
for that dimension would increase from 0.860 to 0.879,
which represents insignificant increase, so it was decided
to keep this item. Based on the aforementioned, all the
items are kept for further analysis purposes.

The analysis of Cronbach’s Alpha if Item Deleted for IEO scale

IRT (a=0.860) IP (4=0.753) 11 (a=0.872) IEO(2=0.906)
Cronbach's Cronbach's Cronbach's Cronbach's
Item Alpha if Item Item Alpha if Item Item Alpha if Item Item Alpha if Item
Deleted Deleted Deleted Deleted
IRT1 0.879 1P1 0.644 111 0.857 IRT1 0.901
IRT2 0.753 1P2 0.624 112 0.818 IRT2 0.901
IRT3 0.770 1P3 0.721 113 0.831 IRT3 0.897
114 0.860 IP1 0.901
115 0.839 P2 0.899
1P3 0.894
111 0.894
112 0.895
113 0.897
114 0.900
115 0,896

Note. IRT - international risk-taking, IP — international proactiveness, II — international innovativeness. Source:

Research results (N=81).
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4.2. Principal components analysis results for
international entrepreneurial orientational scale

Before conducting principal components analy-
sis for IEO scale, it was examined whether the
data obtained through research satisfy the assump-
tions for the use of this technique. According to
the recommendations of Tabachnick and Fidell
(2007, according to Pallant, 2009, p. 183) five re-
spondents per one item is sufficient to consider
that the sample size is suitable for conducting
factor analysis.

Considering that 81 enterprises took part in

the conducted research and that the used scale
for measuring IEO construction contained 11
items (approximately 7 respondents per one
item), the condition of the minimum sample size
required was fulfilled. Also, in order to determine
whether the data collected from the sample are
suitable for factor analysis, the strength of inter-
item correlation which constitute the scale was
examined. Statistical Package for Social Studies
(SPSS) contains two tests for examining this as-
sumption (Bartlett's Test of Sphericity and Kaiser-
Meyer-Olkin Measure of Sampling Adequacy -
KMO test) the results of which are shown in
Table S.

Table §
The results of KMO and Bartlett's Test for IEO scale
Indicator Value
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.856
Bartlett's Test of Sphericity Approx. Chi-Square 512.50S
Degrees of freedom S5
Significance 0.000

Note. Research results (N=81).

The KMO value (0.856 > 0.6) indicates adequate
sampling for factor analysis (Pallant, 2009, p. 187),
while Bartlett’s Test significance (p = 0.000 < 0.001)
confirms substantial correlations among IEO scale
items (Ibidem, 2009, p. 191) (Table S).

The Principal Components technique was
employed for extraction, as the default method
in PCA. Results showed the first three components
with eigenvalues >1 (5.696, 1.456, 1.810), ex-
plaining 72.38% of total variance (51.78%, 13.24%,
7.36%, respectively). Per the Kaiser criterion
(eigenvalues >1) (Field, 2018, p. 1005), three
components were retained. Unrotated loadings
in the Component Matrix exceeded 0.4 for all
items across these components, confirming SO-

lution adequacy (Pallant, 2009, p. 194) (Table
6).

Given the importance of interpretable com-
ponents in PCA, Promax oblique rotation was
applied, which allows the existence of certain
inter-item correlation. Table 6 presents the rota-
ted factor loadings and eigenvalues. The minimum
acceptable value of factor loadings for items is
0.3, while in the case of “factor cross-loadings",
that is, the items with factor loadings on two or
more components, it is acceptable to retain
items with loadings >0.5 on one primary compo-
nent and <0.5 on others (Costello & Osborne,
2005, pp. 4-5). Following these guidelines for
clearer component structure, loadings below
0.4 are omitted from Table 6.
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Table 6

Principal components analysis results with Promax rotation for IEO scale

Components
Items 1 2 3

111 (Novel production lines) 0.913

I12 (Changes on products) 0.865

113 (Novel production methods) 0.810

114 (Novel products) 0.722

IIS (Research and development activities) 0.615 0.435
IRT1 (Activity boldness) 0.929

IRT?2 (Project risk level) 0.798

IRT3 (Aggressive decision-making) 0.768

IP1(Initiating competition activities) 0.910
IP2 (First to introduce novel products or services) 0.639
IP3 (Aggressive approach to competition) 0.612
Eigenvalues 5.696 1.456 1.810

Note. Extraction Method: Principal Component Analysis. Rotation Method: Promax with Kaiser Normalization.
Rotation converged in 6 iterations. Factor loadings below 0,4 are not shown. Source: Research results (N=81).

The rotated PCA solution for the IEO scale
(Table 6) revealed a simple structure: all three com-
ponents showed high factor loadings (average factor
loading is 0.78), with each item loading strongly on
only one component, supporting their combination
into a single scale. One item (IIS) cross-loaded ac-

ceptably (>0.3 on two components: 0.615 on Com-
ponent 1,0.435 on Component 3), but was retained
in Component 1 as the primary loading exceeded
0.S. Thus, 11 items defined the three-component
IEO scale. Moderate positive correlations among
components appear in Table 7.

Table 7
Correlation matrix of components for IEO scale
Components 1 - International 2 — International 3 — International
innovativeness risk-taking proactiveness
1 - International innovativeness 1.000 0.466 0.533
2 — International risk-taking 0.466 1.000 0.466
3 - International proactiveness 0.533 0.466 1.000

Note. Research results (N=81).

S. Discussion

International entrepreneurial orientation is in
relevant literature conceptualized as a construction
consisting of a different number of dimensions. Covin
and Slevin (1991) were the first to introduce the
consideration of entrepreneurship concept from the
aspect of enterprise behavior regarding three basic
dimensions: innovativeness, proactiveness and risk-
taking. Expanding on their model, Lumpkin and
Dess (1996) added two dimensions: competitive
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aggressiveness and autonomy.

Unlike them, Smart and Conant (2011) in their
research use entrepreneurial orientation construction
consisting of six dimensions: risk-taking tendency,
inclusion in strategic planning activities tendency,
the capability of identifying needs and wishes of cus-
tomers, innovativeness level, capability of persistence
in realizing business vision and capability of identifying
new opportunities. Considering that in empirical re-
search the measurement scales including three di-
mensions — innovativeness, risk-taking and proac-



tiveness (Covin & Miller, 2014) are mainly used for
IEO operationalization, in this research, as basic ele-
ments of IEQ construction, international innova-
tiveness, international proactiveness and international
risk-taking dimensions were used.

The IEO scales by Covin and Slevin (1989),
Zahra and Covin (1995), Knight (2001), and Dimi-
tratos et al. (2012) served as the starting point,
adapted to the characteristics of export-oriented
SMEs from BiH. The revised 11-item scale uses a
five-point Likert format (1 = strong disagreement to
S = strong agreement; Table 1), with higher scores
indicating greater international innovativeness, proac-
tiveness, and risk-taking.

To assess internal consistency and construct
validity of the IEO scale used for 81 export-oriented
BiH SMEs, Cronbach's alpha and PCA with Promax
rotation were employed. Results confirmed the 11-
item scale's reliability (a = 0.906 overall; subscales:
risk-taking a = 0.860, proactiveness a = 0.753, inno-
vativeness a = 0.872), all exceeding 0.7 (Sekaran &
Bougie, 2016, p. 311) and aligning with prior studies
(Ahmed & Brennan, 2019; Mostafiz et al., 2025).
The rotated PCA revealed a simple three-component
structure matching established IEO dimensions. The
interpretation of the manifested three components
isin accordance with previous relevant research (Koe,
2016; Etemad, 2015), because the items that relate
to international innovativeness gave large factor
loadings on the first component, the items that relate
to international risk-taking gave factor loadings on
second component and the items that relate to inter-
national proactiveness gave the factor ladings on
third component.

6. Conclusion and implications

The aim of this research is to determine whether
and to what extent the modified instrument IEO is
reliable and valid for SMEs from post-transition
countries which strive to realize entrepreneurial in-
ternationalization in the conditions of institutional
discontinuity.

Given that the research on IEO of SMEs from
developing countries and post-transition economies
are still relatively rare, and most of them relate to
Brazil, Russia, India or China (Inkizhinov et al,,
2021), the lack of scientifically-based instrument for
measuring IEO in institutionally specific business

conditions was identified. As Klein (2022) points
out low replication of research results is a consequence
of the lack of updated information and the lack of a
psychometric valid instrument. For the purpose of
the aforementioned, the development of IEO scale
constituted of three dimensions (international inno-
vativeness, international proactiveness and international
risk-taking) operationalized with 11 items was initiated.

The scale was intended for IEO evaluation of ex-
port-oriented SMEs from developing countries. Ad-
equate statistical methods and techniques were used
to conduct scientific conceptualization and scale val-
idation.

As was assumed, this research confirmed significant
links between IEO and its dimensions (international
innovativeness, international proactiveness and in-
ternational risk-taking). Statistical analyses confirm
that the revised IEO scale, adapted for export-oriented
SMEs amid institutional discontinuity, demonstrates
internal consistency and aligns with established meas-
ures of the construct. Since the reliability and validity
of the revised IEO scale were confirmed, future
research can confidently adopt it for export-oriented
SME:s from BiH and other developing countries with
similar institutional contexts.

6.1. Theoretical contribution of the research

The results of the reliability and validity analysis
of the revised IEO measurement scale used in this
research provide conceptual understanding of the
manner in which the measurement instrument can
be applied in the context of a small and open post-
transition economy such as BiH. Such understanding
enables future research of the influence of IEO on
other variables of research interest, such as, for
example, export performance of SMEs.

Considering the identified lack of scientifically-
based IEO measurement instrument in institutionally
specific business conditions of SMEs (Inkizhinov et
al., 2021), theoretical contribution of the realized re-
search reflects in the complementation of the research
of IEO conducted in developed countries. Accordingly,
the research results represent the basis for further re-
search of the internationalization of entrepreneurial
enterprises from developing countries which strive
for developed countries markets, and whose institu-
tional conditions significantly differ compared to
their domicile economy. Through this research, a re-
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liable instrument was suggested whereby IEO level
of export- oriented SMEs adjusted to business in the
conditions of institutional discontinuity can be de-
termined. Furthermore, the conducted research con-
tributes to the consolidation of theoretical perspectives
in the area of entrepreneurship and international
business directed at determining assumptions and
motives related to initiation, growth and interna-
tionalization of business of new entrepreneurial en-
terprises. Finally, developed revised IEO measurement
scale can serve as the basis for creating measurement
instruments adjusted to specific organizational context,
such as, for example, universities which, in modern
educational ambience, are expected to encourage
and intensify international academic cooperation, as
well as international cooperation with business
subjects.

6.2. Policy implications

The developed revised IEO scale can help policy
creators in identifying SMEs with pronounced in-
ternational entrepreneurial orientation so that ap-
propriate support measures could be conducted.
This is of great significance for post-transition economy
such as BiH, since the managers that use business
patterns of former planned economy are still active,
which makes it difficult for them to understand and
implement IEO concept. Given that the managers of
older generations do not want to expose themselves
to additional risk that the engagement on an interna-
tional market brings, and that they cannot influence
many decisions, conditions and circumstances, national
policy creators should conduct activities directed at
a more intensive IEO development. In order to en-
courage timely and successful internationalization
of SMEs from BiH, policy creators responsible for
encouraging international expansion, based on the
suggested revised IEO scale, should evaluate SMEs
potentials and choose those with whom they will
create certain forms of public—private partnerships.
Models of such partnerships should encompass not
only financial but also non-financial aspects of coop-
eration, with special emphasis on participatory gov-
ernance, decision-making, and the implementation
of novel products, services, and processes.

The importance of the developed revised IEO
scale for national policy creators is especially pro-
nounced in encouraging development of international
entrepreneurship among the young. Using this meas-
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urement instrument enables them to evaluate entre-
preneurial intentions and identify international en-
trepreneurial vision of young entrepreneurs who are
just entering the labor market in order to start and
internationalize their business enterprise as soon as
possible, and thus become employment generators.
The revised scale provides them with a basis for de-
termining potential motivators and barriers, establishing
priorities while choosing subsidy beneficiary, as well
as defining and realizing adequate non-financial
support measures in that process (e.g. providing
various modes of mentorship and mitigating institu-
tional limitations).

Besides the aforementioned, government au-
thorities ought to cooperate more intensively with
the academic community regarding support for the
development of academic programs of entrepreneur-
ship that will help students to understand IEO and
its significance for the internationalization of entre-
preneurial enterprises in the early phase of develop-
ment. The use of IEO measurement instrument
enables the identification of potential entrepreneurs
in the making, with a vision directed towards inter-
national environment among students. In that way,
national policy creators would have timely information
about the structure and prevalence of potential in-
ternational entrepreneurs that will need their systemic
support in the near future.

6.3. Managerial implications

The developed revised IEO scale for the managers
of export-oriented SMEs from developing countries
represents the tool for observing the complexity of
international market and measuring IEO at the orga-
nizational level. It enables entrepreneurs with inter-
national business vision to determine the extent to
which their enterprise is ready for international ex-
pansion, to what extent it can be adjusted to uncertain
international environment, as well as to compare
with entrepreneurial enterprises which proved suc-
cessful on the international market. Prominent in-
ternational innovativeness, proactiveness and risk-
taking can encourage entrepreneurial enterprise to
expand internationally due to the lack of appropriate
institutional support in the country of domicile, i.e.
they can opt for the so-called institutional escapism.

The second reason that could encourage such
enterprises is facing numerous business barriers on
domicile market which they could eliminate by in-



ternationalizing their activities and thus become in-
dependent from domicile business conditions. Also,
based on the evaluation performed by using IEO
scale, entrepreneurs can determine strengths and
weaknesses that relate to the opportunities of inter-
national expansion of their enterprise, and especially
for identifying the areas in which additional education
or experience is needed, and based on that engage
oneselfin obtaining competences relevant for successful
international business.

Besides the aforementioned, the suggested IEO
scale enables managers to assess risk and develop
strategies for overcoming the risk linked to doing
business on an international market. It offers them
guidelines on how to be innovative regarding
product/service and process range, as well as proactive
when facing competition.

6.4. Limitations and suggestions for future research

IEQ research in various contexts is, mainly, based
on an individual’s (owner and/or manager) attitude,
as was done in this research as well. However, the
manner and degree of IEO implementation, even in
SMEs, is often the result of joint decisions of entre-
preneurial team, so future research, as a unit of
analysis, could include a group of employees who
participate together in making decisions and under-
taking activities linked to international entrepreneurship.
In the conducted research, potential interventions
that policy creators and managers can conduct with
the aim of increasing IEO, were stated but not re-
searched, as well as IEO temporal stability after
certain interventions.

The research was realized on a sample of export-
oriented SMEs from BiH, that is, SMEs that are not
members of the Foreign trade chamber of BiH, as
well as large enterprises were removed from the
target population. Expanding research population
with these categories of enterprises would provide
more detailed and deeper analysis of reliability and
validity of IEO scale in the context of BiH economy.
Besides the enterprises from BiH, it would be useful
to expand the geographical scope of research by in-
cluding a greater number of post-transition economies,
for example, the countries of the Western Balkans,
considering their similar history of economic devel-
opment.

Significant direction for future research would
also be examining differences in the intensity of IEO,
as well as its dimensions, between different categories
of entrepreneurs like, for example, between an en-
trepreneur with high export performance and an en-
trepreneur with low export performance, or between
entrepreneurs which do business in other developing
countries and entrepreneurs who directed their in-
ternationalization towards developed market
economies. Furthermore, besides the influence of
the conditions of external environment, that is, insti-
tutional conditions that are considered in this research,
it would be useful to examine in what way different
determinants of IEQ internal environment influence
IEO (for example, organizational culture).
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Melyynapopna npeayseTHHYKA OpHjeHTAIMja: AHAAHN3A MIOY3AQAHOCTH H BAAHAHOCTH
CKaAe y KOHTEKCTY MaAMX H cpearsnx npeayseha BocHe n Xepnerosnne

Auvpmja Murpamesih'

! Vausepaurer y Mcrounom Capajesy, Exonomcxu ¢paxyarer Bpuxo, Cryaerrcka 11, 76100 Bpuko, BocHa u

XeprierouHa

Cxaaa mehyHapoane

IIpeAy3eTHHUYKe

opyjenranmje (IEO),

H3BO3HO OPHjEHTHCAHA MaA

u cpeatba nipeayseha (MCIT),

3eMide Y pas3Bojy,

Kponb6axos aada xoepurimjeHr,
anaAm3a raasuux kommonenTn (PCA)

JEL xaacuduxanmja:
F23,126,C38,L25, 057
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CAKETAK

Dokyc 0802 UCPANCUBAILA je HA ONEPAYUOHANUSALUU KOHYENMA Me-
hynapodne npedysemuuuxe opujenmayuje (IEO) kao najuewthe xo-
puituhienoz KOHCHpYKIMG 3a 0yjersUBarse OermepMUHAHIMLL NPedy3emHUKoz
noHawarea opeanu3ayuja Koje Hamjepasajy oa yhy uau cy seh ykoyHete
y mehjynapooro nocosarse. Iloaazehu 00 meopujckux ocHosa koHyenma
U MPEHYMHO eMIUPUJCKU BEPUPUKOBAHUX MjEPHUX CKAAG, PA3EUjEH je
MOOUPU0BAHU MEPHU UHCIPYMEHM, NpUAazolier CheyUuPUHHOM KOH-
mekcmy UCMpa)cusarba: MAaioj u 0meopenoj nocmmpanHsuyuoHoj
semapu suez cpedrvez doxomka — Bocuu u Xepyezosunu (BuX). Ljuw
pada je da ce ymepou da au u y Kojoj mjepu je moduduxosanu IEO un-
cmpymenm noysdan u eaiudan 3a mara u cpedroa npedyseha (MCIT)
U3 NOCIIMPAH3ULUOHUX 3eMA/bd KOJa IMExce 0CIBAPUBALSY npedy3emHuice
UHMEPHAYUOHANUZAYU]E Y YCAOBUMA UHCIUMYYUOHAAHOZ2 OUCKOHMU-
Hyumema. Y yusy ymephusarsa KoHcmpykmusHe noy30aHochu umo-
supatre IEO ckare, kopuwhen je Kponbaxos arda xoepuyujenm ca
npamehum unduxamopuma, 0ok je 3a nposjepy 8asUOHOCHIU NpuUMjerseHa
mexnuxa anause zaasmux komnonenmu (PCA) ca Promax pomayujom.
Emnupujcko ucmpaxcusarse je cnposedeno na ysopky 00 81 ussosto
opujenmucanoz MCII us Bocue u Xepyezosune. Pesyamamu ucmpa-
snusarea nokasyjy da modugukosana IEO cxara uma dobpy yrympaiursy
KOH3UCMEHMHOCH, KAO U tbeHe nodcKaAe, 00HOCHO dumensuje: mehy-
Hapoduy unosamusocm (S cmasxu), meljynapoduy npoaxmusrocm
(3 cmasxe) u melyHapodny ckrorocm ka pusuxy (3 cmasxe). Pomuparo
pjewerwe PCA 3a IEO ckary ykasyje na nocmojaree jedHocmaste
cmpyxmype, jep cee mpu komnorenme (meljynapodua unosamusocm,
melynapodna npoaxmusHocm u meljyHapooHa ckAOHOCH Ka pUsuKy)
umajy snauajua $axmopcka onmepehera, npu uemy cee cmasie
nokasyjy sucoka onmepehersa camo Ha jedroj komnonenmu. Y ckaady
ca dobujerium pesyamanmuma, moduduiosara IEO ckara uma nomenyujar
da donpunece ucmpaicusarsy mehynapooroz npedysemnuiumsa y 3em-
oama y paseojy, cmeapajyhu 0cHO8Y 3a UHMEH3UBHUA eMuupUjcKa
UCPANCUBALA 1 0AGKILABAJYRIL NPUKYNbatbe, Mjeperbe, AHAAU3Y U
unmepnpemayujy nodamara y npaKmuuHe cepxe.
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